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The following questions or issues were brought forward as part of recent South Mountain Citizens Advisory Team (SMCAT)
meetings and designated as parking lot issues because the study team needed to conduct research to address the question or
issue accordingly. In addition, questions submitted on blue question cards by SMCAT members and the public are answered
below. Each comment received on a blue question card is written in this document as submitted. Each parking lot issue is
addressed by presenting the question asked, followed by the Arizona Department of Transportation’s (ADOT) written response.

This document is divided into three sections. The first section lists the questions from the August 12 meeting that a member of the
CAT requested additional clarification in the ADOT responses. The subsequent sections contain ADOT responses to a carry-over
guestion from the August 12 meeting and a new question from the September 25 meeting.

Questions addressed from the August 12 meeting with revised responses

Topic SMCAT member/public question ADOT response

Economic impacts What should be expected for the loss of home values The annual loss of property tax revenue due to the conversion of land to
and the associated loss of property taxes and tax a transportation use was reported in the Economics Draft Technical
revenues for the state, city and schools? Report Summary. Based on existing land uses in the E1 Alternative the

impact for the City of Phoenix would be $199,646. Using the same
assumptions and current tax rates for other tax districts, the annual loss
of property tax revenue for the following groups were also calculated.
Maricopa County—$96,444

Maricopa County Community Colleges—$92,234

Tempe Union High School District—$227,809

Kyrene Elementary School District—$308,198

Flood control—$16,596

Central Arizona Water Conservation—$12,141

Fire—$643

Library—$4,286

Health Care—$10,392

East Valley Institute of Technology—$6,070

(continued on next page)
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Topic

SMCAT member/public question

ADOT response

Economic impacts
(continued)

What should be expected for the loss of home values
and the associated loss of property taxes and tax
revenues for the state, city and schools?

It is not possible to assign a monetary value for the change in property
values of individual homes with the freeway constructed. Many variables
contribute to home values including location, comparative pricing,
economic conditions, growth markets and personal preferences. Studies
to assess freeway effects on home values have had variable
conclusions. In general, homes located closest to the freeway are
negatively impacted while homes located farther away are positively
affected. The net result is a non-impact on the total property tax
revenues. A case study done by the Arizona Transportation Research
Center on US 60 (Superstition Freeway) is attached.

What about the loss of the community’s desirability due
to the freeway “locking in” the community? It would be
a degradation to the entire Ahwatukee community.

It is not possible to determine a monetary value for changes to the
desirability of a community. Similar to home values, many variables
contribute to a community’s desirability.

What about the cost of air quality and the health issues
created for residents and schoolchildren?

Air quality impacts associated with the Action and No-Action alternatives
will be discussed at the SMCAT air quality panel meetings. A discussion
of whether those impacts are quantifiable will be included.

What about the loss of value of the South Mountain
Park and the ridgelines, which would be destroyed?

The real estate value of the parkland is included in the right-of-way cost
estimate. It is ADOT's policy to not publish individual property
information because the appraisal and acquisition process is still
pending.

The South Mountains as a natural resource are not assigned a
monetary value. Their importance as part of a public park, as a historic
site, and as a traditional cultural property are addressed in detail in the
Section 4(f) evaluation in the DEIS.

What about the loss of value and future tax revenue on
state trust land? There should be an amount for the
value of the state trust land, which will be devalued.

ADOT would compensate the State Land Department for the acquisition
of its property. This cost is included in the right-of-way portion of the
project cost estimate. It is ADOT’s policy to not publish individual
property information because the appraisal and acquisition process is
still pending.
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Topic

SMCAT member/public question

ADOT response

Economic impacts
(continued)

ADOT has put a monetary figure on time. Can they put
a monetary value on vision or view? Do you have a
value that takes this into account? The loss of
monetary value is huge for the people who are left
behind.

It is not possible to assign a monetary value for the change in vision or
view for individual properties with the freeway constructed. Many
variables contribute to the value of a view that would be subjective in
nature based on individual preferences. A general discussion of visual
impacts is presented in the Visual Resources Technical Report
Summary. The methodology used quantifies the impact through
assignment of numeric values to visual quality and character to allow for
meaningful comparison of impact. However, it is not the intent of the
National Environmental Policy Act (NEPA) to comprehensively assign
monetary value to impact analyses. Several aspects of the environment
(i.e., social conditions and visual quality) typically require a qualitative
assessment of impacts because of the variables associated with
variations in human perception.

Questions addressed from the August 12 meeting

Topic

SMCAT member/public question

ADOT response

Traffic projections/
economics

Where can | get the detailed projected traffic volume
data (cut-line analysis) for the South Mountain
Freeway? This would be the traffic volume on which
the $400 million per year in time savings at $16.25 per
hour is based. Please provide enough source
reference for a Freedom of Information Act request. |
think it would be interesting seeing some of that
cumbersome data.

Traffic data related to the South Mountain Freeway was previously
presented to the CAT during the December 2007 meeting. A cut-line
graphic as well as other traffi-related sources are included in the
meeting materials and presentation.

The economic analysis (travel time savings) was based on the statistical
output from the Maricopa Association of Governments’ (MAG) regional
travel demand model. The comparison was between the region’s hours
of traffic delay with and without the proposed freeway. The model output
showed that there would be over 47 million less hous of delay in 2030
with the proposed freeway. A person’s time was estimated at $16.25 per
hour. 47 million hours times $16.25 per hour equals $772 million. This
value was then discounted to today’s dollar (3%/year) to get the $400
million per year savings.

Due to the proprietary software used and the complexity of the system,
MAG is not able or obligated to release the full travel demand model.
References and materials related to the model (socioeconomic data,
plots, volumes) are available from the MAG Web site
(http://www.mag.maricopa.gov) or can be requested from MAG (contact
Bob Hazlett, bhazlett@mag.maricopa.gov). The MAG model is regularly
reviewed by peer agencies and the U.S. Environmental Protection
Agency. It continually receives high marks within the industry.
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Questions addressed from the September 25 meeting

Topic SMCAT member/public question

ADOT response

Cost Estimate
this freeway with 10 lanes, rather than 6?

Can you provide us with the current costs to construct

The cost to widen from the interim 6-lane freeway to the ultimate 10-
lane freeway is still being developed as part of the Design Concept
Report development.

The recently awarded construction project to widen the median of I-10
(Papago Freeway) between Sarival Avenue and SR 101L by two lanes
cost approximately $13 million per mile. The conditions (adding 1
general purpose lane and 1 HOV lane, long river bridge at Agua Fria
River, at-grade/elevated profile) are similar to the second phase
proposed for the South Mountain Freeway. Given that, the second
phase (median widening) of the 22-mile South Mountain Freeway would
cost approximately $300 million.
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Obligations

Obligations by phase and corridor are listed in the table below. These figures are through
June 30, 2008. Regional Transportation Plan Freeway Program (RTPFP) obligations
since the last certification increased $336 million, from $1,171 million to $1,507 million.

Regional Transportation Plan Freeway Program Obligations
Through June 30, 2008
{(dollars in millions)

Corridor Design | Right of Way | Construction .NOIS? Maintenance Total
Mitigation

1-10, Papago & Maricopa $21.2 $12.8 $117.5 $0.0 $0.0 $151.56
1-10 Reliever (SR801) $0.0 $15.0 $0.0 $0.0 $0.0 $15.0
1-17, Black Canyon $12.1 $92.2 $267.3 $0.0 $0.0 $371.6
SR51, Piestewa $3.5 $0.0 $47.6 $0.0 $0.0 $51.1
US60, Grand Ave $5.5 $1.0 $6.1 $0.0 $0.0 $12.6
USB0, Superstition $2.3 $0.0 $123.7 $0.0 $0.0 $126.0
SR74 $0.0 $1.0 $0.0 $0.0 $0.0 $1.0
SR85 $32.1 $19.9 $44.2 $0.0 $0.0 $96.2
SR87, Duthie-Martin $2.5 $0.4 $21.5 $0.0 $0.0 $24.4
SR88, Apache Trail $0.2 $0.0 $0.2 $0.0 $0.0 $0.4
uUs93 $0.0 $10.3 $32.3 $0.0 $0.0 $42.6
101L, Agua Fria $0.7 $0.0 $26.4 $0.0 $0.0 $27.1
101L, Pima $8.6 $4.0 $132.2 $0.0 $0.0 $144.8
101L, Price $5.0 $0.0 $55.6 $0.0 $0.0 $60.6
SR153, Sky Harbor $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
202L., Red Mountain $4.3 $0.0 $7.7 $0.0 $0.0 $12.0
202L, Santan $0.0 $0.0 $0.5 $0.0 $0.0 $0.5
202L, South Mountain $8.3 $12.0 $0.0 $0.0 $0.0 $20.3
a':fnoj‘n'.‘éﬁ,";:kf’:;;‘p $46.1 $95.4 $0.0 $0.0 $0.0 $141.5
Williams Gateway $0.0 $24.3 $0.0 $0.0 $0.0 $24.3
Systemwide $77.5 $22.7 $9.2 $50.6 $23.3 $183.3
TOTAL $229.9 $311.0 $892.0 $50.6 $23.3 $1,506.8
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Obligations by phase and corridor are listed in the table below. These figures are through
June 30, 2007 and include obligations made prior to 1986 using 15% controlled access
monies. Regional Freeway System obligations since the last certification increased S37

Obligations

million, from $5.696 billion to $5.733 billion,

Regional Freeway System Obligations

Through June 30, 2007
(dollars in millions)

Corridor Design/Utility | Right of Way | Construction Totals
Agua Fria $64.1 $260.0 $356.7 $680.8
?,Z?kizjym(goﬁi?o“a' $4.6 $1.6 $6.7 $12.9
Grand Ave $24.0 §71.8 $145.9 $241.7
Hohokam $22.2 $61.1 $105.7 $189.0
Paradise* $4.1 $33.1  $0.0 $37.2
Pima $117.9 $500.0 $694.7 $1,312.6
Price $53.6 $59.0 3208.1 $320.7
Red Mountain $82.3 $364.0 $827.0 $1,273.3
Santan $45.9 $303.5 $676.1 $1,025.5
Sky Harbor $9.4 $18.2 $34.0 $61.6
South Mountain $11.1 $32.0 $43.3 $86.4
State Route 51 $27.0 $146.8 $205.7 $379.5
System Wide $85.2 $21.0 $5.9 $112.1
Total [ $551.4 | $1,8721 | $3,309.8 | $57333

*  Paradise Corridor was deleted from the Regional Freeway
System and right of way was sold.
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Impact of Highways on Property Values
Case Study of Superstition Freeway Corridor

Jason Carey and John Semmens

The effects of freeway development on land use and property values
wereexamined. A case study was prepar ed for the Super stition Freeway
(US-60) corridor in Mesaand Gilbert, Arizona. Amongthefindingswere
the following observations. First, access benefits are transferred from
highway user sto nonuser sthrough changesin property values. Freeway
construction may have an adver seimpact on someproperties, but in the
aggregate, property valuestend to increase with freeway development.
Second, freeways do not affect all properties valuesin the same way.
Proximity to the freeway was observed to have a negative effect on the
value of detached single-family homesin the US-60 corridor but a pos-
itive effect on multifamily residential developments (e.g., condomini-
ums) and most commercial properties. Finally, the most important
factor in determining negativeimpact on property values appearsto be
the level of traffic on any major roads in the proximate area, which
impliesthat regional traffic growth ismoresignificant than the presence
of afreeway per se.

Freeway development can have an impact on highway users and
nonusersalike, and most opposition to freeway development hastra
ditionally comefrom existing residential property owners. Although
all highway benefits are derived from lower transportation costs, they
can also be represented as changes in the real incomes (i.e., value
of environmental amenities, safety, and other goods not normally
provided in the marketplace) of individuals, which may in turn be
capitalized into asset values such asthe value of land (1). Property
owners who oppose freeway development often feel that they will
be adversely affected by environmental consequences of freeways
(e.g., noise and air pollution) that may not be offset by their gains
from lower transportation costs.

Thisresearch wasintended to examine theimpact of freewayson
property values by examining the case of the Superstition Freeway
in the Phoenix, Arizona, metropolitan region. Property sales data
were used to estimate the net impact of the Superstition Freeway on
asample of propertiesin the freeway corridor.

BACKGROUND AND METHODOLOGY

The Superstition Freeway was constructed along the >mi street
alignment between Southern Road and Baseline Road. Construction
began in 1969 and was completed to Power Road in east Mesa in
1985. The freeway was widened from four to six lanesin 1983 to
1984. Thefreeway isadepressed design with limited accessat incre-
ments of approximately 1 mi. The depressed design typically has

J. Carey, 4304 East Campbell Avenue, #2030, Phoenix, AZ 85018. J. Semmens,
Arizona Transportation Research Center, 206 South 17 Avenue, mail drop 075R,
Phoenix, AZ 85007.

been associated with the most positive impact on surrounding resi-
dential land values (2). Depressed-grade freeways not only are less
visible to surrounding properties but also provide an added buffer
for freeway noise and air pollution, both of which have been shown
to dispersein an upward pattern from depressed sites (3, 4).

Several impact mitigation strategies were implemented during
construction of the Superstition Freeway. Theseinclude avegetated
right-of -way barrier between freeway and residential property lines,
abarrier wall 8to 10 ft high for noise mitigation and privacy for abut-
ting residential locations, and pedestrian walkways connecting abut-
ting neighborhood parks and school sitesin some neighborhoods (5).
During subsequent widening and improvements, the Arizona Depart-
ment of Transportation adopted the policy of raising or reconstruct-
ing existing noisewallsalong the corridor, or adding new noisewalls
as necessary, to mitigate noise (4).

Properties to be examined for this study were selected from a
property sales database from the most recent records on file at the
Maricopa County Assessor at thetime of collection. Propertieswere
selected from the metropolitan area on the basis of distance from
the Superdtition Freeway. Sufficient paired sample data were avail-
ableonly for two subsetsof residential properties: (a) detached single-
family homesand (b) condominiums. Insufficient datawereavailable
for comparison of price appreciation for vacant (unimproved) land
and commercia properties.

SUPERSTITION FREEWAY CASE STUDY RESULTS

Property salesdatawere collected for parcelslocated in an areafrom
Price Road to Power Road (12 mi west to east), within 5 mi north or
south of the Superstition Freeway (Figure 1). Salesresultswere sub-
categorized according to property type and zone. Zone A refersto
properties on streetsimmediately adjacent to US-60. Zone B refers
to properties located within 3 mi of US-60, exclusive of properties
classified as Zone A. “Major street” refers to propertiesin the con-
trol zone (Zone C) that were located on major mile streets. These
streets generally exhibit the largest amount of traffic of surface
streetsin the metro area. Table 1 summarizesthe number of trans-
actions recorded for each property type. Sales recorded for non-
residential locations were limited to the impact area (Zone B) and
control area (Zone C). No nonresidential salesrecordsfor Zone A
were identified in the sample.

Dueto the small number of nonresidential sales recorded and the
scarcity of data related to these transactions, only general compar-
isonswere madefor commercial and industrial property classes. The
larger numbers of recorded transactions for residential properties
and the completeness of residential data sets allowed for greater
detail inthe analysis of resullts.
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FIGURE 1 Superstition Freeway corridor study area.
(Source: Maricopa Association of Governments, 2003.)

Detached Single-Family Housing Sample Results

The effects of freeways on the value of detached single-family res-
idential properties have been among the most documented of prop-
erty value effectsrel ated to freeway development. Previousresearch
methods used in the comparison of residential propertieshaveranged
from simple comparisons of average price per square foot (5) to
multivariate regression models (3, 6). Because the sample of resi-
dentia properties in the Superstition Freeway corridor was suffi-
ciently large, multiple methods were used to compare the properties
selected for the study.

Detached Single-Family Housing
Descriptive Statistics by Zone

The sample distribution of structure size was quite similar for all
zones, with average home size ranging from 1,545 ft? to 1,571 ft2.
The range of structure size increased with the zone sample size,
Zone C having the largest range of values and Zone A the smallest.
However, al structure-size measuresfor the three zones were gener-
ally similar, and at-test revealed no statistically significant difference
in home size between pairs of zone locations.

Homes in the control zone tended to be oldest at the date of sale,
as measured by the difference between the sale date and the year
the home was built. Average age at date of sale was 6.2 years for
propertiesin Zone A and 6.7 years for Zone B, whereas homesin
Zone C averaged 8.3 years of age. Median structure agewas5 years
in both Zone A and Zone B, while median structure agein Zone C
was 7 years. Statistically, no age difference was observed between

TABLE 1 Property Sales Transactions by Zone and Type

Property Type [ ZoneA | ZoneB | ZoneC | Tota |
Residential
Detached single-family 403 1,896 1,358 3,657
Condominiums 124 214 271 609
Vacant land 2 3 3 8
Nonresidential
Office and financial 0 3 21 24
Retail and services 0 8 a7 55
Restaurants 0 7 6 13
Apartments 0 4 16 20
Industrial 0 1 1 2
Agricultural 0 1 15 16
Total salesrecords 529 2,137 1,738 4,404
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structuresin Zone A and Zone B, but a significant difference was
observed between structuresin theimpact zonesand the control zone.

Despitethe differencein structure age, average and median adjusted
residential sales prices recorded for the three zones were highest in
Zone C. No statistically significant difference in adjusted price was
observed between Zones A and B. However, Zone C average sales
prices were sufficiently higher than those in the impact zones to be
statistically significant at a 95% level of confidence. These results
tend to match the earlier Tempe findings (5), with propertiesin Zone
C sdling for alarger amount per square foot and propertiesin Zone
A sdling for the least per square foot, in most years observed.

However, sales price per square foot is not an ideal measure of
value. Many other factors can influence sales price. Multiple vari-
ables acting in tandem can offset the effects of others. To determine
the net effect of agiven variable, such aslocation, on housing price,
amore sophisticated analysis must be undertaken.

Sales Price Regression Results for
Detached Single-Family Homes

Regression analysiswas used to determine the net effect of individ-
ua variables on housing prices when all other variables were held
constant. Three regression analyses were run. The first identified
propertiesby zone, specifying Zone A (adjacent) and Zone B (impact
areq) as property characteristics, with Zone C left asthe control. The
first analysis thus attempted to identify any net effect on property
value associated with location by zone.

The second analysis attempted to determine whether net effects
(e.g., noise, access) from the freeway were comparable with the net
effects of large, heavily traveled surface streets. The second regres-
sion used only propertiesin Zone A and Zone C, but split Zone C
into “traffic-affected” properties located on major thoroughfares
(i.e,, mile-grid streets) and a“ traffic-insulated” control zone. Because
somefreeway impact on property valueswas assumed to exist for the
propertieslocated in theimpact area(Zone B), Zone B was excluded
from the street-based analysis to avoid the possibility of confound-
ing results by mixing the impacts of multiple “environmental” vari-
ables. Regression results for the “zone-based” and “major streets’
analysesare shown in Table 2.

Both regression models had nearly the same explanatory value, as
measured by ther-squared statistic. The zone-based and street-based
regression analyses both explained approximately 80% of the varia-
tion in prices for detached single-family homes. Despite a smaller
sample size, the overall explanatory value of the regression com-
paring Zone A and control zone properties|ocated on major through
streets was nearly the same as that of the zone-based comparison.
However, the smaller samplefor thelatter anaysisalso resultedina
larger standard error.

The street-based model had a comparable explanatory value
(r? =0.789) to that of the zone-based model (r2 = 0.795), but the
smaller sample led to larger fluctuations in variable coefficients.
Despite these differences in sample size and significance, how-
ever, comparable results were reached using the street-location
regression. Most coefficients had values similar to the results of
the zone-based analysis, although confidence intervals tended to
be slightly larger and thus somewhat less reliable.

Structure depreciation, represented by housing age at date of sale,
was found to have a deleterious effect on home value. Reduction
in housing price due to depreciation was estimated at $613 cur-
rent dollars per year of age. Housing location was also found to
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TABLE 2 Regression Coefficients for Detached Single-Family Housing

. . Sandard Confidencelnterval
Variable Coefficient? Error t-Stat P-Value? Lower 5% Upper S5%
Zone-Based
Intercept 0 N/A N/A N/A N/A N/A
Bldg. Sqg. Ft. $40.86 $0.96 42.5341 0.000000000 $38.98 $42.75
Lot Sg. Ft. $2.26 $0.11 20.6043 0.000000000 $2.05 $2.48
Pool Sq. Ft. $13.80 $1.48 93119 0.000000000 $10.89 $16.70
Bath Fxtrs. $2,49841  $222.76 11.2158 0.000000000 $2,061.67 $2,935.15
Age -$613.36 $35.50 -17.2796 0.000000000 -$682.95  -$543.77
Porch/Paio $2,000.60 $558.40  3.7439 0.000184003 $995.78  $3,185.41
Air Cond. $25,073.99 $1,799.29 13.9355 0.000000000 $21,546.27 $28,601.71
Evap. Cool $24,264.22 $3,246.40  7.4742 0.000000000 $17,899.28 $30,629.17
Qudity Good  $10,307.53  $836.62 12.3205 0.000000000 $8,667.25 $11,947.82
Carport $2,670.10 $630.64 4.2339 0.000023529 $1,433.65 $3,906.54
Gaage $5,604.54 $610.42  9.1814 0.000000000 $4,407.74 $6,801.34
Zone A -$6,299.45  $790.83 -7.9656 0.000000000 -%$7,849.96 -$4,748.93
ZoneB -$3,245.93  $502.53 -6.4591 0.000000000 -%$4,231.21 -%$2,260.66
Street-Based
Intercept 0 N/A N/A N/A N/A N/A
Bldg. Sq. Ft. $42.21 $1.45 29.1580 0.000000000 $39.37 $45.05
Lot Sq. Ft. $2.20 $0.17 12.6102 0.000000000 $1.86 $2.55
Pool Sq. Ft. $12.80 $2.26 5.6622 0.000000017 $8.37 $17.23
Bath Fxirs. $3,126.73  $340.08  9.1940 0.000000000 $2,459.72 $3,793.74
Age -$565.28 $52.05 -10.8597 0.000000000 -$667.37 $463.19
Porch/Patio $1,708.27  $928.29  1.8402 0.065902361  -$112.40 $3,528.94
Air Cond. $18,803.58 $2,773.99  6.7785 0.000000000 $13,362.90 $24,244.25
Evap. Cool $18,259.28 $4,290.32  4.2559 0.000021922 $9,844.59 $26,673.97
Quality Good $7,970.00 $1,302.20 6.1204 0.000000001 $5,415.97 $10,524.04
Carport $3,309.60 $1,008.81 3.2807 0.001055849 $1,331.01 $5,288.19
Garage $6,201.22  $965.28  6.4243 0.000000000 $4,308.00 $8,094.44
Zone A -$6,573.78  $861.99 -7.6262 0.000000000 -%$8,264.42 -$4,883.13
Major Street -$3,521.83 $1,490.44 -2.3629 0.018239645 -$6,445.07 $598.59

L Coefficient refers to the estimated dollar effect associated with a one-unit change in the variable

when all other variables were held constant.

2Based on a 95% level of confidence, P-values less than 0.05 were considered statistically

significant.

be asignificant determinant of sales price, with homesin theimpact
areaselling for lessthan comparable homesin the control area. The
impact of location was more pronounced for homes abutting the
Superstition Freeway than for homes in the remainder of the %-mi
impact area. Homesin Zone A sold for an estimated $6,300 lessin
current dollars relative to comparable properties in the control
zone. Homesin the remaining impact area (Zone B) sold for an esti-
mated $3,246 less than control zone properties, all other variables
being equal.

Theregression model results suggest that proximity to the Super-
stition Freeway does have anegative impact on property valuesfor
detached single-family residences. At a 95% level of confidence,
developed residential properties abutting the freeway could be
expected to incur areduction in value of $4,749 to $7,850 in cur-
rent dollars, based on location. Homes in the broader impact area
(ZoneB) incurred adiscount to constant value ranging from $2,261
to $4,231 in current dollars at a 95% level of confidence. Although
theseresults do not guarantee that proximity to thefreeway had aneg-
ativeimpact on residential property values, the results strongly sug-
gested that thiswasthe casefor sampled homes having characteristics
within the ranges measured.

While homesin proximity to the freeway sold for lessthan homes
inthe control area, the question remained asto whether some unmea-

sured variable, unrelated to the freeway, accounted for the observed
variation in sales prices by zone. To clarify the results obtained by
thefirst regression, the second analysiswas run using only abutting
properties (Zone A) and control zone properties (Zone C). However,
control zone propertieswere subdivided into homeslocated on major
surface streets and those located on smaller streets. The former were
identified according to the mile-grid streetsin the metropolitan area
and were hypothesized to suffer some of the same environmental
effects attributed to the freeway. The latter category was assumed
to be a control areainsulated from these effects.

Both Zone A and major street property locations were found to
sell at a statistically significant discount to control area properties.
Zone C properties located on major streets were estimated to sell
for $3,522 |ess than comparable propertiesin the control area. The
p-value measured for the major streets variable was considerably
larger than the p-value for Zone A but was well within the range of
95% confidence. Nonethel ess, this produced arel atively larger range
of coefficients for the confidence interval. The negative effect of a
major street | ocation was between $599 and $6,445 in current dollars
at a95% level of confidence. However, these results, aswell asthe
traffic analysis, suggested that traffic volumes and the accompany-
ing noise and air pollution werein fact the determinants of the price
differential observed for impact arearesidential properties.
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Thelonger-term effects of thisimpact were examined using appre-
ciation indexes of changes in actual sales price for single-family
housing prices. Anindex of price appreciation was created for each
detached single-family residence for which repeat sales could be
identified. The original value of each parcel was scaled to avalue of
1.00, and subsequent saleswere assigned index valuesrelative to the
change from the starting price using the following formula:

_ OPRICEew [0
INDEX gyp = CPRICE-. CEore 0% INDEX srarr

All index values were assigned on the basis of change from the
original salesprice, regardless of the number of salesfor agiven par-
cel. Index values could then be aggregated to create an unweighted
price appreciation index for each zone in the Superstition Freeway
corridor.

Price index values for each zone are shown in Figure 2. Average
appreciation in sales prices tended to be lowest for homes abutting
the freeway. Average year-over-year price appreciation for homes
in the entire metropolitan statistical area was 3.73% from 1980 to
2000. Over the same period, year-over-year price appreciation for
homesin Zones A and B was significantly lower, averaging 2.81%
and 2.89%, respectively. In contrast, sales pricesfor homesin Zone C
increased by an average of 4.32% year over year from 1980 to 2000.
Properties in Zone B increased in value most rapidly in the early
years (1980 to 1985) but slowed considerably after the freeway was
completed to the eastern edge of the study area. The slower appre-
ciation in the areas most proximate to the freeway suggests that, in
the aggregate, property ownersin Zone C experienced comparable
benefits of proximity to the freeway without having to experience
deleterious effects of traffic noise and pollution levels. Thepricedif-
ferential among traffic-affected and traffic-insulated Zone C prop-
ertiesinthemgjor streetsanalysis (Table 2) provides support for this
hypothesis.

Because the results of the street-based regression indicated that
trafficlevelsin general, regardless of type of thoroughfare, may have
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a significant effect on residential property sales, a third regression
analysis was done to examine the effects of changes in traffic on
US-60 on detached residential sales prices by zone. Average daily
traffic (ADT) on US-60 from 1980 to 2000 was allocated to Zone A
and Zone B propertiesin lieu of the yes/no responses for each zone.
Hence, the possible values were zero (a“no” response) or the sec-
tionlength ADT for that year. The study area ADT valueswere esti-
mated by using the total daily vehicle milesof travel for each US-60
segment divided by the total length of the Superstition Freeway
study area. This was done to avoid double-counting vehicles that
remained on the freeway for multiple segment lengths.

Theresults of thistraffic-based analysisaregivenin Table 3. The
r-square statistic for thisanalysiswas 0.794, indicating that the regres-
sion model explained 79% of the variability in housing price. All vari-
able coefficientswere found to be statistically significant at the 95%
level of confidence. Proximity to the freeway was found to have a
more deleterious effect on property values when freeway traffic
levels were higher across the study area boundaries. For the abut-
ting propertiesin Zone A, ADT across the length of the study area
freeway sections corresponded with a$0.052 drop in detached single-
family property values per vehicle. Property valuesin Zone B fell
by $0.027 per vehicle. All dollar amounts were standardized to year
2000 levels.

The reduction in housing prices as freeway traffic increased sug-
gested that the drawbacks of proximity to the freeway were attribut-
abletovehicletraffic. Thiswouldindicatethat noiseand air pollution
did have anegative effect on property valuesthat was not explained
by differencesin other housing characteristics. However, asindicated
inthe street-based analysis, theseimpactswere not the product solely
of thefreeway. Traffic on any street might be expected to have aneg-
ative impact on housing prices nearby. The incremental influence of
each vehiclemay or may not exhibit alinear relationship. Traffic data
were not collected for the street-based analysis, so the possibility of
a differentia in traffic impacts between the freeway and surface
streets could not be tested. However, given the depressed grade and
noise mitigation improvements of the Superstition Freeway, it is

2.40
2.20 f
/ :
2.00 S
(3] ’
> ’
© ’
> 4
x 1.80 >
3 / , ——ZoneA
v A
< ’
o . /
P L=
2 1.60 ~¢ ,,' Zone B
o P
> L
< o —%— ZoneC
1.40 ){ o
P gy SEE - - - - Phoenix/Mesa
.
.7 /‘?")‘// MSA
1.20 >
7
——-——
7’
’
100 T T T T T T T T T T T T T T T T T T
o - M < n o N~ D O — N o < n O ~ o o O
W 0 W W W W O 0 o o O DO O O O O 0O O O D O
(o] [o2 3] [©2 3] [o2 3] (o2 B e)] oD O o OO O O (o2 e)] D O o O
— — - — - — — — — — — N

FIGURE 2 Residential price appreciation indexes, Superstition Freeway corridor.
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TABLE 3 Traffic-Based Regression Coefficients by Zone for Single-Family Housing

Variable Coefficient | andard | g | poyalue  |confidence Interval
Error Lower 95% | Upper 95%
Intercent 0 NA  NA N/A N/A N/A
Bldg. Sq. Ft. $4092  $0.96 424676 0000000000  $39.03  $42.81
Lot Sq. Ft. $220  $0.11 19.8614 0.000000000 $1.98 w041
Pool Sq. Ft. $1366  $149 91857 0000000000  $10.74  $16.57
Bath Fxtrs $2.651.06 $226.03 117288 0000000000 $2,207.90 $3,094.22
Age $51034  $36.95 -138124 0000000000 -$582.78  -$437.90
Porch/Patio $2206.20 $556.87 41234 0000038159 $1,20440 $3,388.00
Air Cond, $2245049 $1771.91 126753 0000000000 $18,98546 $25033.52
Evap. Cool $21,080.60 $325953 64701 0000000000 $14,698.91 $27,480.30
QualityGood  $10,127.94  $838.28 12.0818 0.000000000 $8,484.40 $11,77149
Carport $2666.66 $63274 42145 0000025641 $142611 $3,907.21
Garage $5941.95 $613.83 06801 0000000000 $4,73846 $7,14544
ZoneA (ADT)!  -$0.05177  $0.01 -65168 0000000000 -$0.06734 -$0.03619
ZoneB(ADT)!  -$0.02731  $0.01 -53995 0000000071 -$0.03722 -$0.01739

L Coefficients represent change in property value by zone (current dollars) given annualized US-60

ADT over entire length of study area.

plausible that the impact per unit of traffic on local surface streets
might be greater than the impact per unit of freeway traffic.

Sample Results for
Condominiums and Townhomes

Multiple-unit residential properties were evaluated by using the
same t-test and regression procedures as for detached single-family
homes. However, a smaller sample of recorded sales was collected
for condominiumsin the study area, which led to greater variancein
the test results. Several variables were also omitted from the multi-
ple-unit residential analysis, as these were either not relevant or not
recorded. For example, the minimal lot size (if any) and planned
amenities of these developments generally preclude swimming
poolsfor individual units—none was recorded in the property sam-
ple. Similarly, properties had either air conditioning in the vast
majority of cases, or no cooling system in afew cases, so evapora
tive cooling was not considered for the analysis.

Comparisons of the most influential variables are shown in the
following section. Asin the case of detached single-family residences,
at-test was used, when applicable, to determine whether observed
differences in genera characteristics were statistically significant.
These general comparisons are then followed by zone-based and
street-based regression analyses to determine the effects of location
on multiple-unit housing prices. However, the smaller number of
recorded sales made the regression analyses less reliable than those
done for detached residential property.

Condominiums and Townhomes:
Descriptive Statistic by Zone

Statistically significant differences in structure and lot size were
observed between multiple-unit residential propertiesin all zones.
Structuresin Zone A tended to be smallest, with an average size of
917 ft2. Zone B condominiums were largest, averaging 1,148 ft2.
Zone C condos averaged 1,060 ft2in size. Median structure sizewas
virtually identical to average sizefor all zones, indicating that condos
were normally distributed by structure size.

Differences in structure age at the time of sale were not found
to be statistically significant between zones. Average structure age
ranged from 5.15 yearsin Zone B to 6.03 yearsin Zone C. Median
agewas4yearsinZone A, 3yearsin Zone B, and 5 yearsin Zone C.
Condos in Zone B had the largest adjusted sales price on average.
Average and median adjusted sales prices were lowest in the con-
trol zone at $62,384 and $61,790, respectively. Properties in Zone
A sold for an average of $65,759 in current dollars, and Zone B
properties averaged $74,073. Observed differencesin sizeand sales
price were statistically significant at the 95% confidence level.

Condominiums: Regression Analysis

The regression model results for condominiums were not generally
asreliable as the results recorded for detached single-family resi-
dences. Thisislikely aresult of the smaller sample size for condos.
A total of 609 salestransactionswere recorded for condos. The data
were more evenly distributed among the three zones, with 20.3% of
salesinthe abutting zone (A), 35.1% in theimpact zone (B), and the
remaining 44.6% in the control zone (C). The explanatory value
(i.e., r?) of this model was 64.6% for the zone-based analysis and
54.6% for the street-location analysis.

Regression results for condos shown in Table 4 had fewer vari-
ables than for detached single-family residences. Insufficient hous-
ing quality datawere available to distinguish between condominium
structures, and none of the units tested had swimming pools or
cooling systems other than air conditioning, so these variableswere
removed from the analysis. Asin the case of detached single-family
residences, the coefficients for condominiums generally reflected
the expected contribution of each housing component. However, the
relative magnitude of each component tended to be quite different
from that found in the detached single-family analysis. Note that
results for condos were not directly comparable with results for
detached resi dences because of the differencesin the number of vari-
ables considered in the analysis.

In contrast to detached single-family residential property results,
several variables were determined not to be statistically significant
inthe zone-based condo regression. P-valuesfor number of bath fix-
tures, carport size, and the zone locationswere all > 0.05, indicating
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TABLE 4 Zone-Based Regression Coefficients for Condominiums and Townhomes

Variable | Coefficient | S39d | g | pyaye | confidencelnterva
Error L ower 95% | Upper 95%
Zone-Based
Intercept 0 N/A N/A N/A N/A
Bldg. Sq. Ft. $65.95 $363 181681  0.00000000 $58.82 $73.08
Lot Sq. Ft. $1.41 $0.32 442767  0.00001132 $0.78 $2.04
Bath Fxtrs, $581.19 $55390 1.04928 029447366 -$506.62 $1,669.01
Age -$83653  $86.82 -9.6355  0.00000000 -$1,007.03  -$666.02
Porch/Patio  $8,217.61 $1,096.91 7.49161  0.00000000 $6,063.36 $10,371.87
Air Cond. $7,899.88 $1,957.61 4.03548  0.00006155 $4,055.27 $11,744.48
Carport $1,49257 $1482.60 100672 031447353 -$1,419.15 $4,404.29

Garage $7,106.48 $1,254.13 5.66645

0.00000002 $4,643.45 $9,569.51

Zone A $2,705.99 $1,735.05 1.5596 0.11938316 -$701.54 $6,113.51
Zone B $2,780.06 $1,441.49 1.92861 0.05425182 -$50.92  $5,611.04
Street-Based

Intercept 0 N/A N/A N/A N/A N/A
Bldg. Sg. Ft. $63.37 $4.69 13.5085 0.00000000 $54.14 $72.59
Lot Sq. Ft. $1.31 $0.40 3.2777 0.00114169 $0.52 $2.10
Bath Fxtrs. $379.87 $738.82 0.51416 0.60743400 -$1,072.75 $1,832.49
Age -$917.34  $110.40 -8.3095 0.00000000 -$1,134.39 -$700.28
Porch/Patio $5,836.08 $1,799.57 3.24304 0.00128580 $2,297.87 $9,374.29
Air Cond. $6,959.82 $2,757.72 2.52376 0.01201212 $1,537.75 $12,381.89
Carport $4,649.24 $2,015.00 2.30732 0.02156671 $687.47 $8,611.02

Garage $12,248.78 $2,045.57 5.98795
$5,161.74 $2,443.36 2.11255
$4,653.80 $1,513.15 3.07557

Zone A
Major Street

0.00000000 $8,226.89 $16,270.67
0.03528220 $357.73  $9,965.74
0.00225099 $1,678.73  $7,628.87

that there was >5% likelihood that the coefficients for these vari-
ables were the product of random variation. However, the p-value
for Zone B locations was only dightly greater than 0.05, so aless-
stringent confidenceinterval (e.g., 90%) would likely have produced
statistically significant results.

Also notable in the zone-based analysis are the positive values
associated with each zone. Although these numbers were not statis-
tically significant, the coefficients suggested that buyers of attached
residential property had different priorities for housing amenities.
However, at the level of confidence chosen, no conclusion could be
reached about the value of location in the zone-based analysis.

Regression results comparing the Zone A properties with con-
trol area (Zone C) locations on and off major surface streets indi-
cated that higher condominium property values were associated
with major thoroughfares. Although the street-based analysis had
alower explanatory value overall, statistically significant results
werereached for agreater number of variables. In the street-location
analysis, only bath fixtures had a p-value that was not significant at
the 95% level of confidence.

Most variables that were statistically significant in both regres-
sions(e.g., structureand lot size, age) fell within the confidenceinter-
vals predicted by the other model. However, the smaller sample size
and dlightly larger p-valuesfor most variablesin the street-location
analysis made the confidence intervals for estimated values of each
housing characteristic quite large. Nonetheless, the street-location
analysis resulted in statistically significant coefficients at the 95%
level of confidence for differencesin location.

The street-based regression results indicated that access was a
positiveamenity for buyers of attached residential units. Condo sales
bothinZone A and on primary streetsin Zone C werevalued at apre-
mium compared with control zone properties located on smaller

thoroughfares, al other characteristicsbeing equal. A dightly higher
premium was placed on |ocations adjacent to the freeway than on
locations located on major (mile) streets, as indicted by the co-
efficientsfor these variables. In year 2000 housing-price dollars, the
estimated premium was $5,162 for Zone A locations and $4,654 for
primary-street locations, relative to the control properties. The 95%
confidence interval for the Zone A location premium ranged from
$358 to $9,966 (in 2000 dollars), while the primary-street locations
had a premium ranging from $1,679 to $7,629 at the same level of
confidence.

While the price differences observed in the zone-based analysis
may have been primarily theresult of lot size and housing style dis-
cussed in the previous section, the primary-street location analysis
for condominiums suggested that buyers of these properties place
agreater emphasis on immediate access to amajor thoroughfare.
However, the nature of these types of developmentsis such that an
individual unit may be sheltered from the impacts of traffic and till
have an address|ocation on the through street. M ore so than detached
residential units, condominiums benefit from community landscap-
ing, perimeter walls, and the close proximity of other unitsasapoten-
tial buffer from traffic-induced noise and other effects. Therefore,
some degree of caution should be used in assessing these results.

Because the analysis did not distinguish between individual units
inacomplex by actual distance from the thoroughfare, it ispossible
that some units actually experienced some differential in pricing
based on this distance. Therelatively low explanatory value of this
analysis suggeststhat better means of distinguishing between units
would have yielded superior results. Nonetheless, the overall pic-
tureindicatesthat major streets, including freeways, present amore
desirable location for the development of multiple-unit communi-
ties. This may reflect some difference in consumer preference for
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locational amenities between buyers of detached and attached
residential properties.

Nonresidential Summary

The analysis of nonresidential property was limited by the avail-
ability of commercial sales data and transaction details. No statisti-
cally significant results were obtained for nonresidential properties,
but afew tentative assessments were made from the information on
hand. First, the Superstition Freeway appeared to exert a greater
influence on the development of commercial property sites than
industrial property sitesin Mesa. This may be due to the greater
reliance of many commercial establishments on a single transporta-
tion mode (i.e., automobiles). The observed values per square foot
for vacant commercial land suggest that demand for commercial
spacewas dlightly greater intheimpact zone (B) than in areasfarther
from the freeway (Zone C).

Results for office and retail properties also appear to support this
observation. However, results for restaurant properties showed a
biastoward higher valuesin Zone C, which would not be expected if
the freeway afforded some locational advantage. Apartment build-
ings tended to have higher sale valuesin Zone B, which corrobo-
rated findings for condominiums. It appears that buyers of attached
residential property place agreater emphasis on accessto surround-
ing facilities than do buyers of detached residential property. This
observation rests on the assumption that the val ue of apartment com-
munitiesisbased on the expected rental income from tenants, which
would reflect tenants” willingnessto pay for the amenities associated
with the apartment community. It should be emphasi zed that, despite
the observation of these weak trends, none of these cases can be con-
sidered conclusive given the limited scope of commercial property
sales data.

CONCLUSIONS

Freeway development confers benefitsto highway usersin the form
of reduced transportation costs. Thisreduction in transportation costs
can haveavariety of spillover effectson highway usersand nonusers
alike. Previous research has identified a number of population, eco-
nomic, and land use effects that tend to accompany freeway develop-
ment. Improving the access to locations along the freeway corridor
makes these sites more attractive to development.

The effects of these changes in access are usually observed in an
increase in population and commercial activity in the freeway cor-
ridor (7). Asindividuals and firms relocate to areas served by the
new freeway, economic activity tends to rise in the corridor. This
increased demand for homes and commercial land has generally
been associated with an increase in property values in the trans-
portation corridor, as savings from reduced transportation costs are
capitalized into asset values (1). However, most researchers caution
that gainsin one areaare frequently lossesin another, and a broader
impact assessment should evaluate the changes brought about by
migration of firms and individuals from other areas.

Freaway devel opment can a so impose costs on users and nonusers.
Highway users may suffer in the short term as construction diverts
traffic onto smaller local streets. All drivers sharethe added costs of
congestion in the form of lost time and higher vehicle operating
costs (8). Property owners may also suffer, both in the short term
as construction reduces accessto local homes and businessesand in
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thelonger term as added traffic noise and pollution adversely affect
properties closest to the highway. Considered in conjunction with
the benefits that accrue to property owners from freeway devel op-
ment, these negativeimpacts generally have been interpreted asevi-
dence that freeways impose costs on certain property owners that
may not be offset by gains.

A substantial body of research has been devoted to the examination
of this distribution effect, in which the benefits and costs of freeway
development are not distributed equally among property owners. Most
research has focused on changesin single-family residential proper-
ties, probably for two reasons. First, dataon residential property sales
areeasily gathered, and housing characteristics are more comparable
than for many commercial properties. Second, residential property
ownerstend to be the most vocal opponents of freeway development,
as commercia property owners generally welcome the benefits of
proximity to afreeway (2).

Freeway construction has been shown to stimulate migration to
freeway corridors (8) and to increase the amount of residential and
commercial development in the corridor (9), but it may lead to a
decline in marketability for existing residential units (10). Previ-
ous research has identified a persistent negative impact on homes
located closest to freeways, though in many casesthese effectsare
small (6, 11) or more than offset by net gains in the surrounding
area from increased accessibility (3).

Thisresearchidentified similar resultsfor residential properties
located in the Superstition Freeway corridor. However, additional
analysis of different types of residential property and the general
influence of all traffic yielded new insights. Among the findings
were the following:

* Detached single-family homeswere adversely affected by prox-
imity to the freeway. The negative effects on sale prices were great-
est for homes adjacent to the freeway, but a reduction in property
values was also observed in the impact area (within 3 mi of US-60).

* Priceappreciation wasalso lower for single-family homesnear-
est the freeway, indicating that negative impacts were not transitory,
but lasting.

* Overall price appreciation in the Superstition Freeway corri-
dor suggested that the negative impacts to some property owners
were more than offset by housing price appreciation in the sur-
rounding areas. Average sales price appreciation for Mesa and
Gilbert single-family homes within 5 mi of the freeway (includ-
ing adversely affected properties) was higher than housing price
appreciation in the metropolitan area.

* The negative impact on single-family housing values associ-
ated with proximity to the freeway was also found to exist for homes
located on major surface streets. An inverse relationship (i.e., neg-
ative correlation) between freeway traffic levels and housing prices
was observed aswell.

* Multiple-unit residential developments appeared to benefit from
proximity to thefreeway and from locations on major surface streets,
suggesting that owners of these types of properties had different
preferencesfor locationa amenitiesthan owners of detached single-
family homes. Condominium owners were found to experience a
dlight rise in property values when the property was located in the
zone adjacent to the Superstition Freeway or on amajor mile street.

The data available permitted only a cursory comparison of com-
mercia and other nonresidential propertiesin the Superstition Freeway
corridor. Vacant commercial |and appeared to be valued more highly
than expected. While comparabl e property valueswere observed for
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restaurants and office propertiesin theimpact and control aress, retail
properties appeared to command higher prices closer to thefreeway.
A pricing differential wasalso observed for large apartment buildings,
which were priced at a premium to apartments in the control zone,
reinforcing the results obtained for condominiums. However, none
of the nonresidential property results was statistically significant,
and these observations should be interpreted with caution.

Perhapsthe most important finding of thisresearch isthecorrelation
between traffic and residentia property values. Although researchers
have traditionally focused on freeway corridors to evaluate property
value effects, theimplicit assumptionisthat proximity to trafficis
at theroot of any negativeimpact on residential properties. Viewed
in this context, the freeway itself is nothing more than a conduit for
traffic effects. The same negative effects were observed for single-
family homeslocated on major mile streets more than 3 mi from the
Superstition Freeway.

Motor vehicletraffic on aparticular routeisacomplex derivation
from anumber of related influences, including local population, auto-
mobile ownership, driver preferences, the number and characteris-
tics of alternate routes or modes of transportation, and the amount
of commercial activity in an area. If thereistraffic generated by the
freeway, the net impact of traffic in general will be greater (12). If
sufficient alternate routes exist, property owners may experience
smaller accessibility benefits from freeway construction (3). How-
ever, freeways tend to concentrate traffic in a more localized area.
If aregion experiences growth in traffic without the benefit of free-
waly development, traffic will be dispersed over awider area. Although
thismay have less of an impact on a specific group of property own-
ers, it isprobable that more propertieswill be exposed to the negative
effects of traffic.

Freeway development is a trade-off between accessibility and
traffic growth. But the same can be said for construction of any road-
way. The effects of traffic form the basis for changes in property
values—whether positive, as might be hypothesized for commercial
establishments serving amobile popul ation, or negative, as expected
fromresidential proximity to traffic noiseand air pollution. Whether
athoroughfareisclassified asahighway or alocal street may not be
asimportant asthe volume of traffic carried. Assessments of the net
effects of freeways on nearby property values are limited, in that
opposition to freeway development istypically theimpetusfor fur-
ther research. However, in recognizing that the freeway is simply
another means of carrying traffic, the analysis shifts to the benefits
and costs of theroad system in general; in other words, theimpact of
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traffic. It isrecommended that further research examine the changes
in property values with respect to differencesin traffic volumesto
clarify the relationship between these variables.
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